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What	is	sPHENIX?	
•  sPHENIX	is	a	major	upgrade	to	the	PHENIX	detector.	It	is	a	large-

acceptance,	high-rate	detector	for	Heavy	Ion	physics	that	
repurposes		>$20M	in	exis>ng	PHENIX	equipment,	infrastructure	
and	support	facili>es	

•  The	detector	is	op>mized	to	measure	jet	and	heavy	quark	physics	
by	incorpora>ng	a	Tracker,	full	EM	and	Hadronic	calorimeter	
coverage	at	|η|	<	1.1,		and	a	1.5	T	solenoidal	magne>c	field.	

•  It	will	u>lize	much	of	the	infrastructure	already	exis>ng	in	the	
PHENIX	detector	complex	and	the	BaBar	SC-magnet.		The	Min	
Bias	Trigger	Detector	is	the	reused	PHENIX	Beam	Beam	Counter	
with	upgraded	electronics.	

•  A	bo_om-up	resource-loaded	project	plan	has	sPHENIX	
assembled,	commissioned	and	ready	to	take	data	in	January	2022	
based	on	CD	schedule	guidance	from	earlier	this	year.	

 



Collabora@on	

•  10	Countries,62	ins@tu@ons,	235	collaborators	&	growing	
•  3rd	Collabora@on	Mee@ng	@	GSU	Dec	2016	
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sPHENIX	Collabora>on	Formed	Dec	2015	Through	Guidance	
by	Berndt	Mueller	
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The	sPHENIX	“Mission”	
Excerpt	from	CD-0	Mission	Need	statement:	

22	weeks	of	Au+Au	at	RHIC		
à  100B	MB	events		
à  20B	0-20%	events	
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sPHENIX	Conceptual	Design	
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•  Uniform	fiducial	acceptance	-1<η<1 and 0<φ<2π 
•  Superconduc>ng	solenoid	enabling	high	resolu>on	

tracking	
•  Hadronic	calorimeter	doubling	as	flux	return	
•  Compact	electromagne>c	calorimeter	to	allowing	

fine	segmenta>on	at	a	small	radius	
•  Solid	state	photodetectors	that	work	in	a	magne>c	

field,	have	low	cost,	do	not	require	high	voltage	
•  Common	readout	electronics	in	the	calorimeters	
•  High	rate	15	kHz	in	AA	allows	for	large	unbiased	MB	

data	sample	
•  U>liza>on	of	exis>ng	PHENIX	exp		Infrastructure	
•  Compact	TPC		250	µm	hit	res	&	con>nuous	readout	
•  4	Intermediate	silicon	strip	tracking	layers	

(Japanese	funds)	
•  	3	layer	–	2π	MAPS-based	vertex		detector(Upgrade)	

Most	Detector	components	are	at	an	advanced	state	of	R&D	



6	

sPHENIX	History	
•  sPHENIX	Proposal	submiVed	to	DOE	 	 	 	 	 	 	 	 	Fall	2012	
•  1st	DOE	sPHENIX	Science	Review	(Revisions	requested) 	 	 	 	July	2014	
•  BaBar	SC-magnet	arrives	at	BNL 	 	 	 	 	 	 	 	 	Feb	2015		
•  2nd	DOE	sPHENIX	Science	Review	(All	good.	No	recommenda@ons) 	April	2015	
•  NPP	Director’s	Cost	and	Schedule	Review 	 	 	 	 	 	 	Nov	2015	
•  Forma@on	of	new	sPHENIX	Collabora@on	 	 	 	 	 	 	 	Dec	2015	
•  Tracker	plan	revised	from	all	Si	to	TPC	(SBU	leads) 	 	 	 	 	Feb	2016	
•  DOE-ONP	requests	approach	that	would	lower	MIE	costs	 	 	 	Mar	2016	
•  Separa@ng	MIE	from	Ops	Labor,	Facility	&	Infrastr	accepted	by	DOE 	Apr	2016	

–  MIE	is	now	just	new	scien@fic	equipment	appropriate	for	a	PHENIX	upgrade.	
•  MAPS(	now	MVTX)	LDRD	funded	by	LANL 	 	 	 	 	 	Jul	2016	
•  RIKEN	commits	to	INTT	(Si	strip	detector) 	 	 	 	 	 	Aug	2016	
•  Director’s	Review	of	sPHENIX	Tracking	system 	 	 	 	 	 	Sept	2016	
•  sPHENIX	Granted	CD-0	Mission	Need			 	 	 	 	 	 	 	Sept	2016	
•  sPHENIX	OPC	plan	submiVed	to	DOE 	 	 	 	 	 	 	 	Dec	2016	
•  LBNL,	UC-Berkeley,	Temple	join	sPHENIX(interest	in	MVTX,	TPC) 	 	Dec	2016	
•  DOE	authoriza@on	to	start	Conceptual	Design	Ac@vi@es 	 	 	 	Feb	2017		
•  BNL	Approves	extraordinary	Project	rate	for	sPHENIX 	 	 	 	May	2017	
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sPHENIX	MIE,	Upgrade	Support	and	Infrastructure	&	
Facility	Upgrade	Plan		

•  The	global	sPHENIX	upgrade	has	three	components:	
A.   The	sPHENIX	MIE	Upgrade	covering	the	detector	(Project	Management,	Tracker,	EMCal,	

HCal,	Calorimeter	Electronics,	DAQ/Trigger).	Dominated	by	M&S	costs.	The	MIE	carries		
labor	for	Project	Management.	

B.   The	Upgrade	Support		is	exis>ng	labor	that	works	in	support	of	the	sPHENIX	MIE	upgrade.	
Eighty	percent	of	the	labor	is	the	PHENIX	technical	support	group	in	the	Physics	Dept	and	
the	remainder	is	a	combina>on	of	CAD	and	SMD	support	staff.	The	Opera>ons	Support	
component	is	all	labor.	

C.   An	Infrastructure	and	Facility	Upgrade	of	the	1008	complex	.	The	Infrastructure	and	
Facility	Upgrade	component	is	a	combina>on	of	M&S	and	Labor.	It	is	an	upgrade	of	a	20	
year	old	facility	to	modern	standards	to	allow	cryogenic	opera>ons	in	1008	and	provide	a	
facility	op>mized	for	the	opera>on	of	a	modern	detector.	

		
The	cost	of	each	component	of	the	effort	is:	

	
		

	
7	6/5/17	 sPHENIX	Document	Review	

The	MIE	Cost	range	is	29-35M	AY$	
The	Upgrade	Support	is		~20M	AY$	
The	Infrastructure	and	Facility	Upgrade	is	~$20M	AY$	



Structure	of	the	MIE	Project	
 
• 	MIE	consists	of	6	sPHENIX	Detector	Subsystems	plus	Project	Management:	Time	
Projec@on	Chamber,	EMCal,	HCal,	Calorimeter	Electronics,	DAQ/Trig,	Min	Bias	Det.	

– The	TPC,	EMC,	HCal	and	Calorimeter	electronics	are	new	devices	and	dominate	the	
sPHENIX	budget.	
– 	The	MIE	is	funded	by	redirect	RHIC	Ops	as	directed	by	DOE-ONP.	

• The	SC-Magnet	(primarily	cryo,	PS	and	controls),	Infrastructure,	Installa@on	and	
Integra@on	are	part	of	the	1008	Facili@es	upgrade	and	are	not	part	of	the	MIE	
scope.	Work	is	funded	by	redirected	RHIC	Ops.	
• 		Lining	fixtures,	trunk	cables	and	fibers	are	part	of	Installa@on	and	Integra@on.	
Cables	and	fibers	going	between	detector	and	patch	panels	or	IR	racks	part	of	MIE.	
• 	The	electronics	for	the	EMCal	and	HCal	are	located	in	the	Calorimeter	Electronics	
WBS	category.	The	electronics	for	the	TPC	are	located	in	the	TPC	WBS	category.	
• 	There	are	2	Inner	Si	Tracker	devices:	INTT	(Si	strip)	and	MVTX	(Si	pixel).	Both	are	
off-project	and	NOT	funded	by	redirected	RHIC	Ops.	

– The	INTT	is	funded	by	RIKEN	
– The	MVTX	will	be	a	separate	proposal	to	DOE	as	an	upgrade	project.	It	is	a	
project	where	LANL/LBNL/MIT	provides	technical	leadership	with	~10	other	
ins>tu>ons	involved.	The	proposal	is	in	prepara>on.		
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Scope	of	sPHENIX	MIE	
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The	MIE	Cost	Range	30-35M	AY$	in	Mission	Need	(CD-0)	approval	document	
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Project	Organiza>on	
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L2	Managers	and	tenta>ve	Control	Account	Managers	

Control	Account	Managers	
Project	Managmt	 	Irina	Sourikova	(BNL)	
TPC	Detector			 	 	Klaus	Dehmelt	(SBU)	
GEM	r1 				 	 	Sasha	Milov	(WIS)	
GEM	r2 				 	 	Vicki	Greene	(Vandblt)	
GEM	r3 				 	 	Victor	Riabov	(PNPI)	
TPC	FEE 				 	 	Takao	Sakaguchi	(BNL)	
TPC	DAM 	 	 	Jin	Huang	(BNL)	
EMC	Blocks 	 	Anne	Sickles	(UIUC)	
EMC	Module/Sector		Sean	Stoll	(BNL)	
		
	

Inner	HCal 	John	Lajoie	(ISU)	
Outer	HCal 	Anatoli	Gordeev	(BNL)	
CalE	SiPMs 	Chris@ne	Aidala	(UM)	
CalE	Preamps 	Steve	Boose	(BNL)	
CalE	Digi@zer 	CY	Chi	(Columbia)	
DAQ	 	 	Ed	Desmond	(BNL)	
Trigger 	 	J.	Nagle(UColorado)	
Timing	Sys 	TBD	(If	necessary)	
MB	Trig	Det 	Mickey	Chiu	(BNL)	

L2	Managers:	
1.1	Project	Management 	 	 	Irina	Sourikova(BNL-Project	Controls)	
1.2	TPC		 	 	 	 	 	 	 	Tom	Hemmick	(SBU)	
1.3	EMCal	 	 	 	 	 	 	Craig	Woody	(BNL)	
1.4	HCal 	 	 	 	 	 	 	John	Lajoie	(ISU)	
1.5	Calorimeter	Electronics 	 	 	Eric	Mannel	(BNL)	
1.6	DAQ/Trigger 	 	 	 	 	Mar>n	Purschke	(BNL)	
1.7	Min	Bias	Trigger	Detector 	 	Mickey	Chiu	(BNL)	
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Add	Slide	Showing	L2-CAM-WP	Structure	
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L2	Managers	

CAMs	

Key:	



sPHENIX	Project	Status	
•  We	are	finishing	a	bo_om-up	revision	to	the	Resource-loaded	schedule	

–  6	month	effort	of	~40	-	50	people.	
–  1800+	ac>vi>es	over	11	WBS	L2	categories.	All	in	MS-Project	
–  The	MIE	Ac>vi>es	were	integrated	with	the	Magnet,	Infrastructure,	Installa>on/

integra>on.	
–  We’re	in	the	process	of	merging	the	INTT	with	the	rest	of	the	project	files	
–  Consultant	migra>ng	the	files	to	P6.	Expect	to	be	done	by	early	July.	

•  		

•  Documents	for	the	Jun	5-6	review:	CDR,	pPEP,	WBS	Dic>onary,	BOEs,	prelim.	
Hazard	Analysis	Plan,	Risk	Registry,	Risk	Mi>ga>on	document,	Security	
Vulnerability	Assessment,	Resource-loaded	Schedule,	Management	
Organiza>on,	Resource-loaded	Schedule.	
–  In	process:	Alternates	Analysis	Doc,	Acquisi>on	Strategy,		Integrated	Safety	

Management	form	
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sPHENIX	Subsystems	

•  SC-Magnet	with	a	central	field	of	1.4-1.5	T			
–  Will	use	former	BaBAr	SC-Magnet.	At	BNL	for	tes@ng	

•  Outer	HCal	steel	+	scin	@le	construc@on.	It	is	both	a	3.5	λI	hadronic	
calorimeter	and	the	magnet	flux	return.	

•  Inner	HCal	Stainless	steel	+	scin	@les.	Located	between	EMCal	and	solenoid.	
•  EMCal	with	SciFi	embedded	in	a	tungsten	power-epoxy	matrix.	
•  Calorimeter	electronics:	SiPMs,	preamps,	digi@zer	
•  Compact	TPC:	Quad	GEM	readout	modules	(GEMs+	micromegas	is	an	

op@on)	
–  Mechanics,	Fee	board	(SAMPA-based),	Data	Aggregator	(ATLAS	FELIX-based)	

•  4-layer	Si	strip	layers	(RIKEN	contribu@on)	
•  3	layer	MAPS	(Separate	DOE	upgrade	proposal).	Based	on	ALICE	ITS.	
•  DAQ/Trigger	system	with	new	L1	Trigger-boards.	Possible	Timing	system	

upgrade.	
•  Min–Bias	Trigger	Detector.	Reuse	of	PHENIX	Beam	Beam	counter		
•  Support	systems:	Gas,	cooling,	LV	&	HV	power,	controls,	laser	&	pulser	

calibra@on,	safety	systems,	support	and	access	structures.	
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	sPHENIX	Schedule			
					Test	Beam	at	FNAL(1st	round	prototyping) 	 	 	 	 	Feb	2016	
					CD-0 	 	 	 	 	 	 	 	 	 	 	 	 	Sep	2016	
					Test	Beam	at	FNAL(2nd	round	prototyping)		 	 	 	 	Jan	2017	
					BNL	Director’s	pre	CD-1	Review 	 	 	 	 	 	 	May-Jun	2017 		 		
					OPA-CD-1/CD-3a	Review	 	 	 	 	 	 	 	 	Nov	2017*	
					CD-1/CD-3a		authoriza>on 	 	 	 	 	 	 	 	Dec		2017	
					Fabrica>on	of	long	lead	>me	components	begins 	 	 	Dec	2017	
					All	Preproduc>on	R&D	and	Design	complete 	 	 	 	Jun	2018	
					OPA-	CD-2/CD-3b	review	 	 	 	 	 	 	 	 	Jul		2018	
					CD-2/CD-3b		authoriza>on 	 	 	 	 	 	 	 	Aug	2018	
					All	fabrica>on	begins 	 	 	 	 	 	 	 	 	Aug	2018	
					sPHENIX	installa>on	begins	in	1008	Facility	 	 	 	 	Apr	2020	
					sPHENIX	Installed,	cabled,	ready	to	commission	 	 	 	Apr	2021		
					Ini>al	commissioning	complete 	 	 	 	 	 	 	Jul	2022	
					First	RHIC	beam	for	sPHENIX 	 	 	 	 	 	 	 	Jan	2022	
					CD-4	Approval 	 	 	 	 	 	 	 	 	 	 	Jan	2023	
	
*Subject	to	change	pending	FY18	Budget	
The	Resource-loaded	Schedule	contains	8	months	of	float	to	Jan	2022	
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CD-1	Review	Document	Status	
1.   Integrated	Project	Team-	Complete	
2.   WBS	(WBS	Dic>onary)-	Updated	
3.   Cost	Books-Basis	of	Es>mate		
4.   Con>ngency	Risk/Analysis		 	 	 			
5.   Ac>vity	List	&	Ac>vity	A_ributes 	 	 		 	 		
6.   Project	Schedule		
7.   Cri>cal	Milestones	
8.   Proposed	Funding	Profile		
9.   Proposed	Labor	Profile	 		
10.   Preliminary	Hazard	Analysis	Report-	Ini>al	Release	
11.  NEPA	form-	Complete	 	 	 			
12.   Integrated	Safety	Management	Plan-	In	Development	
13.   Conceptual	Design/Conceptual	Design	Report-	Advanced	Design/	Advanced	Drax	
14.  Acquisi>on	Strategy-	In	Development	 		
15.   Close	all	previous	review	recommenda>ons-	Ongoing	
16.   Preliminary	Project	Execu>on	Plan-		Ini>al	Release	
17.   Preliminary	Risk	Management	Plan-	Ini>al	Release	 	 			
18.   Preliminary	Risk	Assessment	and	Risk	Registry-		Advanced	Drax 			
19.   Preliminary	Security	Vulnerability	Assessment	(Short	security	equipment	protec>on	&	cyber	

security)-	Complete	
20.  Alternate	Analysis-	For	the	PEP	includes	scien>fic	alterna>ves-	In	Development	 			 	 			

sPHENIX	L2,	CAMs,	Project	Office,	and	
Engineers	have	been	working	on	this	for	the	
past	6	months.	All	derived	from	WBS	MS-
Project	file-	(Updated)	

Risk	
Management	

Integrated	Safety,	ESH	
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Major	Project	Milestones	
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Cri>cal	Path	
Project	Schedule:	
•  The	EMCal	is	on	the	cri>cal	path	driven	by	produc>on	>me	for	6100	2x2	towers.	

–  The	EMCal	and	associated	calorimeter	electronics	are	the	technical	scope	of	the	project	
•  The	Inner	HCal	is	behind	the	EMCals’s	cri>cal	path	by	only	a	few	months.	

6/5/17	 sPHENIX	Document	Review	 18	



Cost	Profile	in	AY$	and	Cost	Drivers	

Cost	Drivers:	
OHCal	steel		$5.3M	
EMCal	W-powder	$2.2M	
EMCal	scint	fibers	$1.4M	
Cal	digi@zing	elec.	$1.9M	
HCal	scint	@les	$1.8M	
TPC	Fee	board	$0.9M	
SiPMs	$1.0M	
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Next	steps	are	profile	smoothing	and	
descope	to	fit	within	BNL	guidance	



Long	Lead-Time	Items	for	CD-3a	

SiPMs	for	EMCal	and	HCal 	 	 	 	$1.0M	
Outer	HCal	Steel 	 	 	 	 	 	 	$5.3M	
Scin>lla>ng	Tiles	for	HCal 	 	 	 	$1.8M	
Scin>lla>ng	Fibers	for	EMCal	 	 	 	$0.7M	
	
Each	have	a	long	produc>on	>me,	long	queue	>me	or	both.

	All	are	for	detectors	on	or	near	the	cri>cal	path.	
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Proposed	Preliminary	Key	Performance	Parameters	
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Oversight	and	Project	Mee>ngs	

Oversight	
•  Biweekly	sPHENIX	mee@ng	with	DOE	BHSO	
•  Monthly	sPHENIX	mee@ng	with	DOE-ONP	
•  Monthly	PHENIX	R&R(decommissioning)	mee@ng	with	DOE-ONP	
•  Biweekly	mee@ng	with	BNL	ALD’s	Project	Management	Group	
•  8	internal	BNL	reviews	of	the	subsystems	
•  2	BNL	Director’s	reviews	with	external	commiVees.	

Project	Mee>ngs	
•  Weekly	Management	mee@ng	
•  Biweekly	mee@ngs	for	each	MIE	subsystems	
•  Biweekly	mee@ngs	for	SC-magnet	
•  Biweekly	sPHENIX	engineering	mee@ng	
•  Biweekly	simula@ons	mee@ng	
•  Biweekly	Tracking	mee@ng	
•  Monthly	L2	Managers	mee@ng	(frequency	to	increase	to	biweekly)	
In	addi@on	there	is	a	biweekly		General	Mee@ng	for	the	whole	collabora@on	at	which	the	
Project	reports	and	a	biannual	Collabora@on	mee@ng.	
	
We’ve	held	800	sPHENIX	mee>ngs	over	the	last	3	years.	
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Summary	
•  sPHENIX	is	a	major	upgrade	to	the	PHENIX	experiment	that	will	u@lize	>$20M	

in	exis@ng	equipment.	The	sPHENIX	scien@fic	collabora@on	is	a	new	
organiza@on	that	was	formed	1.5	years	ago.		

•  The	sPHENIX	Project	team	is	established	and	has	been	working	together	for	
2.5	years.		
–  The	Project	Organiza>on	including	L2’s	and	CAMs	is	set.	

•  The	is	a	newly	revised	Resource-loaded	schedule	with	a	boVom-up	cost	and	
con@ngency	es@mate.	
–  We	are	s>ll	debugging	some	aspects	of	it	including	the	resource	alloca>ons.	
–  Bo_om-up	cost	es>mate	exceeds	BNL	guidance.	We’ll	work	with	the	

collabora>on	and	BNL	to	bring	the	scope	within	bounds		
•  We	have	releases	or	advanced	dran	of	most	of	the	documents	for	required	

for	CD-1	including	a	CDR(300	pages,	200	figures)	and	a	pPEP.	
–  They	are	available	on	the	review	web	site.	

•  Project	schedule	exists	that	has	the	Project	complete	by	Jan	2022	with	8	
months	float.	
–  The	FY18	Budget		reality	will	almost	certainly	cause	a	schedule	delay.	It	is	too	

early	to	determine	the	schedule	impact.	
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Back	Up	
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Labor	Profile	by	Job	Category	for	MIE	Support	
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Does	not	show	7	FTE/yr	Scien>fic	Support	from	the	BNL	PHENIX	Group	


